Recent advances in the discovery of small-molecule ATP competitive mTOR inhibitors: a patent review.
The mammalian target of rapamycin (mTOR) is a protein kinase and a key component of the PI3K/Akt/mTOR signaling pathway, and is deregulated in half of all human cancers. Rapamycin and its analogs (rapalogs) are allosteric inhibitors of one functional mTOR complex, mTORC1, and are clinically proven therapeutic agents for the treatment of certain cancers. However, rapalogs mainly partially inhibit mTORC1, while ATP competitive inhibitors suppress both mTORC1 and mTORC2, and therefore may offer advantages in the clinic. Recently, small-molecule inhibitors have entered clinical trials that are mTOR-selective or dual mTOR/PI3K inhibitors. This review focuses on ATP-competitive mTOR inhibitors that have appeared in the patent literature in 2010. Many inhibitors with new structural motifs have been discovered as well as inhibitors that are related to previously disclosed structures. This review endeavors to put into perspective the diverse structural elements that make up these compounds. Patent applications are covered that include either selective mTOR inhibitors or dual mTOR/PI3K inhibitors. The PI3K/mTOR signaling pathway is an exciting target for the development of pharmaceuticals to treat cancer and other diseases, due to the unique combination of a clinically and commercially validated pathway approach (i.e., rapalogs), combined with a biological rationale for further increased efficacy (i.e., ATP-competitive inhibitors). With the number of candidate drugs currently in development or at earlier stages of the drug discovery pipeline, we are bound to see small-molecule inhibitors reach pivotal trials, and hopefully the market, in the near future.